Identification of the axon pathways which mediate functional recovery of a paralyzed hemidiaphragm following spinal cord hemisection in the adult rat.
Despite extensive neurophysiological work carried out to characterize the crossed phrenic phenomenon, relatively little is known about the morphological substrate of this reflex which restores function to a hemidiaphragm paralyzed by spinal cord injury. In the present study WGA-HRP was injected into normal and functionally recovered hemidiaphragm muscle in rats during the crossed phrenic phenomenon. The retrograde transynaptic transport characteristics of WGA-HRP was utilized to delineate the source of the neurons which mediate the crossed phrenic phenomenon. The results indicated that the neurons which drive phrenic motoneurons in spinal hemisected rats during the crossed phrenic phenomenon are located bilaterally in the rostral ventral respiratory group (rVRG) of the medulla. No transneuronal labeling of propriospinal neurons was noted in either normal or spinal-hemisected rats. Thus, propriospinal neurons do not relay respiratory drive to phrenic motoneurons. The neurons of the rVRG project monosynaptically to phrenic motoneurons. The present results suggest that both crossed and uncrossed bulbospinal pathways from the rVRG collateralize to both the left and right phrenic nucleic and functional recovery of a hemidiaphragm paralyzed by ipsilateral spinal cord hemisection is mediated by supraspinal neurons from both sides of the brain stem. These results are important to our complete understanding of the mechanisms which govern motor recovery in mammals following spinal cord injury.